Objective: To examine whether low managerial quality predicts risk of depressive disorders. Methods: Using multilevel mixed-effects logistic regression analyses we examined the prospective association of individual-level and workplace-mean managerial quality with onset of depressive disorders among 5244 eldercare workers from 274 workplaces during 20 months follow-up. Results: Low managerial quality predicted onset of depressive disorders in both the individual-level (odds ratio [OR] ¼ 1.85, 95% confidence interval [CI] ¼ 1.25 to 2.76) and the workplace-mean analysis (OR ¼ 1.48, 95% CI ¼ 1.06 to 2.07). Low individual-level managerial quality predicted onset of depressive disorders when workplace-mean managerial quality was high (OR ¼ 3.10, 95% CI ¼ 1.71 to 5.62) but not when it was low (OR ¼ 1.07, 95% CI ¼ 0.61 to 1.87). This interaction was statistically significant (P ¼ 0.03). Conclusions: Both low individual-level and low workplace-mean managerial quality predicted risk of depressive disorders. The association was strongest among individuals reporting low managerial quality at workplaces with high workplace-mean managerial quality. E ldercare workers in Denmark have an increased risk of depressive disorders, compared with the general workforce.
Objective: To examine whether low managerial quality predicts risk of depressive disorders. Methods: Using multilevel mixed-effects logistic regression analyses we examined the prospective association of individual-level and workplace-mean managerial quality with onset of depressive disorders among 5244 eldercare workers from 274 workplaces during 20 months follow-up. Results: Low managerial quality predicted onset of depressive disorders in both the individual-level (odds ratio [OR] ¼ 1.85, 95% confidence interval [CI] ¼ 1.25 to 2.76) and the workplace-mean analysis (OR ¼ 1.48, 95% CI ¼ 1.06 to 2.07). Low individual-level managerial quality predicted onset of depressive disorders when workplace-mean managerial quality was high (OR ¼ 3.10, 95% CI ¼ 1.71 to 5.62) but not when it was low (OR ¼ 1.07, 95% CI ¼ 0.61 to 1.87 ). This interaction was statistically significant (P ¼ 0.03). Conclusions: Both low individual-level and low workplace-mean managerial quality predicted risk of depressive disorders. The association was strongest among individuals reporting low managerial quality at workplaces with high workplace-mean managerial quality. E ldercare workers in Denmark have an increased risk of depressive disorders, compared with the general workforce. 1, 2 Whether this is due to working conditions in eldercare, selection of individuals prone to depressive disorders into eldercare work, or other reasons is unclear. 2, 3 Managerial quality, also called leadership quality or supervisory quality, pertains to different aspects of the behavior of a manager towards his or her subordinates, for example, providing opportunities for development, solving conflicts, or caring about the employees' well-being. 4, 5 It has been hypothesized that exposure to low managerial quality may be a health risk for employees, but empirical findings have been inconsistent. [5] [6] [7] [8] [9] [10] Some studies found low managerial quality to be associated with risk of sickness absence, 6 coronary heart disease, 5 depressive symptoms, 7 whereas other studies did not find such associations. [8] [9] [10] An important challenge in studying managerial quality and depressive disorders is that most studies rely on self-report of both exposure and outcome. Employees with low mood may be predisposed to both underestimate the managerial quality of their superiors and to later develop depressive disorders, causing spurious associations between self-reported managerial quality and depressive disorders. 2, 11 One strategy for addressing this bias is to analyze self-reported managerial quality not at the individual-level, but instead to average managerial quality scores over the whole workgroup and assign each workgroup member this averaged score. 12 This average score is thought to indicate the work environment shared by all employees in the workgroup, in this case the shared experience of managerial quality. The evidence for the interpretation that the relation of low managerial quality with risk of depressive disorders is causal and not due to reporting bias would be considerably strengthened, if it can be shown that not only low individual-level managerial quality but also low workplace-mean managerial quality predicts risk of depressive disorders.
Examining both individual and shared experience of managerial quality is a potentially rewarding endeavor, however, not only for addressing reporting bias, but also because individual and shared experiences may be qualitatively different. Whereas some managers may have a good or problematic relation to all of their subordinates, other managers may treat subordinates in different ways and it is possible that a manager has a good relation to the majority of the employees but a very problematic relation to a few employees or maybe only a single employee. These different constellations may have different consequences for employees' mental health. It is conceivable that individuals who experience the quality of their managers as low may be less affected by this if their colleagues have a similar experience, as these congruent experiences may strengthen the bonds between the employees. On the other hand, individuals experiencing the quality of their managers as low in an environment that on average experiencing managerial quality as high may be particularly strained. These employees not only have to deal with experiencing low managerial quality, but in addition may also feel isolated from their colleagues who do not share their experiences.
In this article, we have two research aims. First, to test the hypothesis that both individual-level and workplace-mean managerial quality predict onset of depressive disorders in a cohort of Danish eldercare workers. Second, to conduct an explorative, that is, hypothesis-generating analysis, examining whether the association between individual-level managerial quality and risk of depressive disorders is different in workplaces with high and low workplacemean managerial quality, respectively.
METHODS

Study Design and Participants
We analyzed the prospective association of managerial quality and risk of depressive disorders using data from the Danish Eldercare Worker Cohort Study. In 2004, 65 Danish municipalities were invited to participate in the study and 36 accepted the invita- Figure 1 depicts how we constructed the samples for the individual-level and the workplace-mean analyses of managerial quality. Of the 9949 baseline responders, we excluded 727 managers, 14 individuals with missing information on workplace affiliation, and 10 individuals from workplaces with less than five respondents, yielding a sample of 9198 individuals from 282 workplaces. The term ''workplace'' pertains to the most detailed information that was available. If we had information about the work unit or the work team of the participants, ''workplace'' refers to this unit or team. If this information was not available, ''workplace'' refers to larger organizational units, for example, a department or the whole eldercare home.
Of the 9198 participants, 8744 participants had no missing data on the four managerial quality items. We calculated the managerial quality score for these participants and then calculated the average managerial quality score for each of the 282 workplaces. These workplace-means were then assigned to all participants who worked in the same workplace, irrespective of their individual-level score and irrespective of whether or not they had responded to the four managerial quality items, yielding a workplace-mean score for all 9198 participants.
In the next step, we excluded individuals because of nonresponse to the follow-up questionnaire (N ¼ 3384), depressive disorders at baseline (N ¼ 263), missing data on depressive disorders at baseline (N ¼ 53), or at follow-up (N ¼ 58), and missing data on covariates (N ¼ 196), yielding a sample of 5244 participants from 274 workplaces for the workplace-level analysis. For the individuallevel analysis, we further excluded 211 participants because of missing individual-level data on baseline managerial quality, yielding a sample of 5033 participants from 274 workplaces.
Measurement of Managerial Quality
We measured managerial quality with the four item ''Quality of leadership'' scale from the Copenhagen Psychosocial Questionnaire, version II (COPSOQ-II), a widely used instrument for assessing the psychosocial work environment, both in Denmark and internationally. 4 The wording of the items was: ''To what extent would you say that your immediate supervisor'': (i) ''makes sure that the individual member of staff has good developmental opportunities?''; (ii) ''gives high priority to job satisfaction?''; (iii) ''is good at work planning?''; (iv) ''is good at solving conflicts?'' Items were responded on a five-point scale, ranging from ''To a very small extent'' to ''To a very large extent.'' Scores were summed up, yielding a scale with a possible range from 4 to 20 points with higher scores indicating higher managerial quality. We calculated separate scales for individual-level and workplace-mean managerial quality and then divided both scales into quartiles by their specific distributions. For the interaction analysis, we further dichotomized workplace-mean managerial quality into low and high by collapsing the first and second and the third and fourth quartile, respectively.
Measurement of Depressive Disorders
We measured depressive disorders by the Major Depression Inventory (MDI) that consists of 10 items assessing the presence of depressive symptoms during the last 2 weeks. Each item is responded on a scale ranging from 0 (the symptom has not been present at all) to 5 (the symptom has been present all of the time). The MDI has been validated in several studies, both against other psychiatric rating scales (eg, the Hamilton Depression scale) and against diagnostic psychiatric interviews. [13] [14] [15] Based on these studies, a MDI score of equal to or more than 20 points has been recommended for identifying individuals with any form of depressive disorder and consequently we used this cut-off point in our study.
Measurement of Covariates
As covariates we included sex, age (continuous, in years), cohabitation (yes/no), type of job (employed in care work vs employed in noncare work, eg, kitchen staff, janitors in the eldercare home), seniority (continuous, in years), and number of participants at the workplace. Sex, age, cohabitation, and type of job were included because they were related to risk of depressive disorders in previous epidemiological studies. [16] [17] [18] [19] Number of participants at the workplace was included to control for that precision of the workplace-mean managerial quality variable might differ by the number of employees contributing to the calculation of the variable.
In a sensitivity analysis, we further adjusted for exposure to workplace bullying at baseline, because we had previously reported an association of workplace bullying with depressive disorders in the same cohort. 20 Workplace bullying was measured by providing the respondents with a definition of bullying (exposure to repeated and continuous offensive and negative acts, which is difficult to defend oneself against) followed by the question ''Have you been exposed to bullying at your current workplace within the last 12 months?''. Response categories were ''no,'' ''yes, now and then,'' ''yes, monthly,'' ''yes, weekly,'' and ''yes, daily, or almost daily.'' As in our previous study, 20 we created a 3-level exposure variable with the categories (i) ''no,'' (ii) ''yes, occasionally'' (combining ''now and then'' and ''monthly''), and (iii) ''yes, frequently'' (combining ''weekly'' and ''daily/almost daily'').
In another sensitivity analysis, we included a categorical variable on the number of participants per workplace as a rough proxy measure for type of workplace. We assumed workplaces with less than 25 participants likely to be work teams, workplaces with 26 to 75 participants likely to be departments, and workplaces with more than 76 participants likely to be organizations. 
Statistical Analysis
We estimated the amount of variance in individual-level managerial quality explained by workplace, by calculating intra-class correlations (ICC). We further calculated within-workplace agreement for a multiple item scale (r wg(j) ) 21, 22 with an excel spreadsheet provided by Biemann and Cole. 23 Using multilevel mixed-effects logistic regression analysis (command ''meqrlogit'' in the statistical software package Stata 14.1; StataCorp LLC, College Station, TX) with workplace as a random effects variable, we tested the hypothesis that low managerial quality at baseline predicted risk of depressive disorders at follow-up. Analyses were conducted separately for individual-level managerial quality and workplace-mean managerial quality. We calculated crude associations and associations adjusted for sex, age, cohabitation, type of job, seniority, number of respondents at the workplace, and lengths of follow-up.
To explore whether the association of individual-level managerial quality with risk of depressive disorders was modified by workplace-mean managerial quality, we repeated the analyses on individual-level managerial quality and depressive disorders stratified by high and low workplace-mean managerial quality. Finally, we analyzed whether there was a statistical significant interaction of individual-level and workplace-mean managerial quality with regard to risk of depressive disorders by calculating a multiplicative interaction term (product of individual-level managerial quality [in quartiles] times workplace-mean managerial quality [dichotomized]) and adding this term to the most-adjusted model.
In a sensitivity analysis, we repeated all models while additionally adjusting for workplace bullying. We did not include workplace bullying in the main analysis, because workplace bullying and managerial quality may overlap if the bullying had been done or tolerated by the manager. In another sensitivity analysis we repeated all models while including a proxy measure for type of workplace (work team, department, organization). We did not include type of workplace in the main analysis, because of the roughness of our proxy measure. Table 1 shows the characteristics of the participants and the number of respondents per workplace for the individual-level and the workplace-mean analysis. In both samples the vast majority of participants were women, the mean age was 46 years and the average number of participants per workplace was 52.
RESULTS
The mean score of individual-level managerial quality was 13 with a SD of 3.39 and a range from 4 to 20 points. Workplace-mean managerial quality also showed a mean of 13, but had, as expected, a considerably lower variation with a SD of 1.43 and a range from 8.35 to 17.64 points. The ICC was 0.18, meaning that 18% of the variation in individual-level managerial quality was explained by the workplace. The mean r wg(j) was 0.83 (SD: 0.14) with a median of 0.81, which is an acceptable agreement. 24 Managerial Quality at Baseline and Risk of Depressive Disorders at Follow-Up Table 2 shows the prospective associations of individual-level and workplace-mean managerial quality at baseline with risk of depressive disorders at follow-up. In the analysis of individual-level managerial quality, 287 out of 5033 participants (5.7%) showed a depressive disorder at follow-up. A 1 SD decrease in individual-level 
In the analyses of workplace-mean managerial quality, 304 out of 5244 participants (5.8%) showed a depressive disorder at follow-up (Table 2) . A 1 SD decrease in workplace-mean managerial quality did not predict risk of depressive disorders in the adjusted model (OR ¼ 1.08, 95% CI ¼ 0.96 to 1.21, P ¼ 0.23). However, when contrasting the most exposed with the least exposed group, we found that participants working at workplaces with a low mean score of managerial quality had a statistically significant increased risk of depressive disorders, compared with participants working at workplaces with a high mean score of managerial quality (OR ¼ 1.48, 95% CI ¼ 1.06 to 2.07, P ¼ 0.02). Figure 2 shows the association of self-reported managerial quality with risk of depressive disorders, stratified by high and low workplace-mean managerial quality. Low individual-level managerial quality predicted risk of depressive disorders (OR ¼ 3.10, 95% CI ¼ 1.71 to 5.62, P < 0.001) when workplace-mean managerial quality was high, but not when workplace-mean managerial quality was low (OR ¼ 1.07, 95% CI ¼ 0.61 to 1.87, P ¼ 0.81). The interaction of individual-level managerial quality and workplace-mean managerial quality with regard to risk of depressive disorders was statistically significant (OR ¼ 1.30, 95% CI ¼ 1.02 to 1.65, P ¼ 0.03).
Individual-Level Managerial Quality and Risk of Depressive Disorders at Workplaces with High or Low Mean Managerial Quality
Sensitivity Analyses
When we further adjusted the analyses for workplace bullying at baseline, associations marginally attenuated. The odds ratio for low managerial quality and risk of depressive disorders changed from 1.85 (95% CI ¼ 1.25 to 2.76) to 1.64 (95% CI ¼ 1.09 to 2.45) and from 1. When we repeated all analyses while adjusting for a proxy measure of type of workplace (work team, department, organization), all estimates remained virtually unchanged (data not shown).
DISCUSSION
Summary of Results
Eldercare workers reporting exposure to low managerial quality had a 1.9-fold increased risk of onset of depressive disorders compared with eldercare workers reporting high managerial quality. When we used workplace-mean managerial quality we found that employees working at workplaces with low average managerial quality had a 1.5-fold increased risk of depressive disorders compared with employees working at workplaces with high average managerial quality. Further analyses showed a statistical significant interaction between individual-level and workplace-mean managerial quality. Employees reporting exposure to low managerial quality had a 3.1-fold increased risk of depressive disorders when they worked at workplaces with high workplace-mean managerial quality, but no increased risk if they worked at workplaces with low workplace-mean managerial quality.
To the best of our knowledge, this is the first study demonstrating the importance of workplace-mean managerial quality for employees' risk of depressive disorders and the first study showing an interaction of individual-level and workplace-mean managerial quality with regard to the risk of depressive disorders.
Psychosocial Work Environment and Risk of Depressive Disorders
Depressive disorders have a complex etiology, likely encompassing the interplay of social, psychological, and biological factors. 25, 26 Whether psychosocial working conditions can increase risk of depressive disorders has been controversially discussed. 11, 27 Recent meta-analyses suggest that job strain, that is, the combination of high psychological demands and low decision latitude at work, 28, 29 low decision latitude by itself, 29 effort-reward imbalance, 30 and workplace bullying 29, 31 are risk factors of depressive disorders. Low managerial quality has not been included as a risk factor of depressive disorders in these meta-analyses. One review, though, examined concepts likely overlapping with managerial quality, such as ''supervisor support,'' ''workplace justice,'' and ''conflicts with superiors,'' all of which were deemed as providing ''limited evidence'' with regard to risk of depressive disorders. 29 Research on psychosocial work environment and risk of depressive disorders has been criticized for the reliance on selfreported exposure measurements that may render analyses vulnerable to common-method bias and spurious associations. 2, 11, 32 Alternatives to self-reported exposure measurements are direct workplace observations, 33 register data, 34 job exposure matrices, 35 or, as we did in the present study, averaging individual-level exposure data at the workplace-level. To our knowledge, no other study has yet examined workplace-mean managerial quality as a predictor of depressive disorders. However, a study by Grynderup et al 36 found that workplace-mean procedural and relational justice at work, which may overlap with managerial quality, predicted risk of depressive disorders in a 2-year follow-up study of Danish public sector employees.
There are several mechanisms through which managerial quality may affect employees' risk of depressive disorders. First, a good relation between managers and employees may be a source of workplace social support as described in the demand-controlsupport (iso-strain) model by Johnson and Hall 37 and Johnson et al. 38 High social support by managers may either help to directly reduce high work demands or, in cases where a reduction of work demands is not possible, they may act as a buffer against the potential health hazardous effects of these high work demands. Second, poor managerial quality may cause unnecessary or unreasonable work tasks, which are potentially health-hazardous stressors according to the stress-as-offense-to-self theory. 39 A recent cohort study of Danish human service workers reported that unnecessary work tasks predicted a decrease in employees' mental health. 40 Third, poor managerial quality will probably often go hand in hand with lack of respect and lack appreciation of employees, which are health hazardous stressors according to the effort-reward imbalance theory. 41 In a recent meta-analysis, effort-reward imbalance was found to be a risk factor for depressive disorders. 30 
Interaction of Individual-Level and WorkplaceMean Managerial Quality
That individual-level managerial quality predicted risk of depressive disorders when workplace-mean managerial quality was high, but not when it was low, is a novel finding. Interpretations have to be made with caution, as the result emerged from data exploration and not from formal hypothesis testing. This said, several explanations for this result are possible. First, a congruent perception of low managerial quality among employees may strengthen the bonds between employees and may even result in collective actions to handle the situation, which may protect against developing depressive disorders. Second, as it has been discussed in the literature on income inequality and health, 42 under certain conditions relative adversity may be worse than absolute adversity. Applied to our study this may mean that experiencing low managerial quality may be more tolerable in an environment where everyone else is also experiencing low managerial quality. Conversely, experiencing low managerial quality in an environment where everyone else is experiencing high managerial quality may be particular hurtful and may result in decreasing self-esteem, which is considered an important mechanism in the etiology of depressive disorders. 43, 44 Third, an employee who perceives low managerial quality at a place where everyone else perceives high managerial quality may also diverge from his or her colleagues in other characteristics, not measured in this study, and some of these characteristics could be risk factors of depressive disorders. Further studies on the interaction of individual-level and workplace-mean managerial qualities are needed to get more insight into the possible mechanisms and explanations.
Strengths and Limitations
Strengths of the study are the prospective design, the measurement of both individual-level and workplace-mean managerial quality allowing multilevel analyses, and the use of a well-validated instrument for assessing depressive disorders. Eighteen percent of the variation in individual-level managerial quality was explained by the workplace, which is a sufficient proportion for justifying workplace-mean analyses. 45 It is a further strength that we examined managerial quality both as a continuous variable and as a categorical variable, the latter allowing us to contrast groups reporting high and low managerial quality against each other.
These strengths have to be balanced against some limitations. First, although managerial quality was measured with a wellestablished scale from the COPSOQ-II, 4 the scale consisted of only four items and may have captured only certain aspects of managerial quality. Second, although the MDI is a well-validated instrument, the gold standard for assessing depressive disorders is a clinical diagnostic interview, 46 which was not available in our study. Third, while we ascertained occurrence of depressive disorders at baseline and at 20-months follow-up, we do not know how many participants developed a depressive disorder after baseline but were in remission at follow-up. Fourth, the survey did not include information on other potential causes of depressive disorders, such as traumatic childhood experiences, 47, 48 marital conflicts, 49 or adverse life events, 44, 50 and consequently we could not adjust for these factors. Fifth, our sample consisted of eldercare workers and further research is needed for elucidating whether results can be generalized to other occupational groups or the workforce in general.
Implications for Praxis
Our results suggest that both individual-level and workplacemean managerial quality affect the mental health of employees. However, as the literature on this topic is sparse, replications of our findings are needed before firm conclusions can be drawn and recommendations for praxis can be made. Our results further indicate that for estimating the impact of managerial quality on employees' mental health it may not be sufficient to only assess the individual employees' appraisal of managerial quality, but that this individual appraisal needs to be seen in the context of the shared experienced managerial quality at the workplace.
